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Enhanced Flight Vision Systems

AGENCY: Federal Aviation
Administration (FAA), DOT.

ACTION: Final rule.

SUMMARY: The FAA is revising its
regulations for landing under
instrument flight rules to allow aircraft
to operate below certain specified
altitudes during instrument approach
procedures, even when the airport
environment is not visible using natural
vision, if the pilot uses certain FAA-
certified enhanced flight vision systems.
This action informs the public and the
aviation industry of the approval of the
use of new technology for certain
operational benefits.

DATE: Effective February 9, 2004.

FOR FURTHER INFORMATION CONTACT: Les
Smith, Flight Technologies and
Procedures Division, Flight Standards
Service, AFS—400, Federal Aviation
Administration, 800 Independence Ave.
SW., Washington, DC 20591; telephone:
(202) 385-4586.

SUPPLEMENTARY INFORMATION:

Availability of Rulemaking Documents

You can get an electronic copy of this
document using the Internet by:

(1) Searching the Department of
Transportation’s electronic Docket
Management System (DMS) Web page
(http://dms.dot.gov); do a Simple Search
for ©“14449.”

(2) Visiting the Office of Rulemaking’s
Web page at http://www.faa.gov/avr/
arm/index.htm or

(3) Accessing the Government
Printing Office’s Web page at http://
www.access.gpo.gov/su_docs/aces/
aces140.html.

You can also get a copy by submitting
arequest to the Federal Aviation
Administration, Office of Rulemaking,
ARM-1, 800 Independence Avenue,
SW., Washington, DC 20591, or by
calling (202) 267—-9680. Be sure to
identify docket number FAA-2003—
14449, or the title of this final rule,
“Enhanced Flight Vision Systems.”

Anyone is able to search the
electronic form of all comments
received into any of our dockets by the
name of the individual submitting the
comment (or signing the comment, if

submitted on behalf of an association,
business, labor union, etc.). You may
review DOT’s complete Privacy Act
statement in the Federal Register
published on April 11, 2000 (Volume
65, Number 70, pages 19477-78) or you
may visit http://dms.dot.gov.

Small Business Regulatory Enforcement
Fairness Act

The Small Business Regulatory
Enforcement Fairness Act (SBREFA) of
1996 requires the FAA to comply with
small entity requests for information or
advice about compliance with statutes
and regulations within its jurisdiction.
Therefore, any small entity that has a
question regarding this document may
contact its local FAA official, or the
Office of Rulemaking at (202) 267-8487.
You can find out more about SBREFA
on the Internet at http://www.faa.gov/
avr/arm/sbrefa.htm, or by e-mailing us
at 9-AWA-SBREFA@faa.gov.

List of Abbreviations Used in This
Document

AC—Adpvisory circular
AGL—Above ground level
ASR—AIirport surveillance radar
AWO—AIll-weather operations
DH—Decision height
EFV—Enhanced flight visibility
EFVS—Enhanced flight vision system
EVS—Enhanced vision system
FPV—Flight path vector
FSB—Flight Standardization Board
HAT—Height above touchdown
HUD—Head-up display
IFR—Instrument flight rules
ILS—Instrument landing system
JAA—TJoint Aviation Authorities
MDA-Minimum descent altitude
PAR—Precision approach radar
RNAV—Area navigation
SAE—Society of Automotive Engineers
SVS—Synthetic vision system
TAOARC—Terminal Area Operations
Aviation Rulemaking Committee
TERPS—U.S. Standard for Terminal
Instrument Procedures
TSO—Technical Standard Order
VOR—Very high frequency omnirange
station
VDP—Visual descent point
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I. Background

Section 91.175 of 14 CFR contains the
flight visibility requirements for
conducting operations to civil airports
using natural vision to identify the
approach lights and runway
environment. These instrument
approach requirements have been
modified over the years to provide for
operating an aircraft during reduced
visibility conditions while maintaining
a high level of safety. The current rules
on instrument approach procedures do
not allow aircraft to operate below the
decision height (DH) or minimum
descent altitude (MDA) if the airport
environment cannot be seen with
natural vision. This final rule allows
operators conducting other than
Category II or Category III straight-in
instrument approach procedures to
operate below the DH and MDA when
new technologies, such as an enhanced
flight vision system (EFVS), use
imaging-sensor technology that provides
a real-time image of the external
topography. During some reduced
visibility conditions, an EFVS can
display imagery that may significantly
improve the pilot’s capability to detect
objects, such as approach lights and
visual references of the runway
environment that may not be visible.
This final rule will allow, but not
mandate, the use of this kind of
technology.

II. Discussion of the Proposed Rule

By notice of proposed rulemaking
(NPRM) Notice No. 03-03, February 10,
2003 (68 FR 6801), the FAA proposed to
amend its rules to allow for the
operational use of an EFVS, which can
display imagery that may significantly
improve the pilot’s capability to detect
objects that may not otherwise be
visible. The FAA proposed that the
provisions of this NPRM would apply to
operations conducted under parts 91,
121, 125, 129, and 135. The comment

period on the proposal closed March 27,
2003.

In the NPRM, the FAA also proposed
that the pilot of an aircraft could use
this system to determine “enhanced
flight visibility”” while flying a straight-
in standard instrument approach
procedure. An EFVS would enable the
pilot to determine “enhanced flight
visibility” at the decision height (DH) or
MDA, in lieu of “flight visibility” (as
currently defined), by using a head-up
display (HUD) to display sensor imagery
of the approach lights or other visual
references for the runway environment
at a distance no less than the visibility
prescribed in the instrument approach
procedure being used.

The FAA proposed to define
“enhanced flight visibility” as the
average forward horizontal distance,
from the cockpit of an aircraft in flight,
at which prominent topographical
objects may be clearly distinguished and
identified by day or night by a pilot
using an EFVS. This definition would
be substantially equivalent to the
definition of flight visibility in part 1.
The pilot would use this enhanced
flight visibility and go through a similar
decisionmaking process as required by
existing § 91.175 (c) to continue the
approach from the DH or MDA down to
100 feet above the touchdown zone
elevation of the runway of intended
landing. At that point and below,
certain things would have to be visible
to the pilot without using the EFVS in
order for the aircraft to proceed to a
landing on the intended runway. This
rule will permit but will not require the
use of this technology.

The proposed rule, therefore, could
allow for operational benefits, reduced
costs, and increased safety for aircraft
equipped with an EFVS. Use of an EFVS
with a HUD may improve the level of
safety by improving position awareness,
providing visual cues to maintain a
stabilized approach, and minimizing
missed approach situations. In addition
to using an EFVS to satisfy new §91.175
(1) requirements, an EFVS may allow the
pilot to observe an obstruction on the
runway, such as an aircraft or vehicle,
earlier in the approach, and observe
potential runway incursions during
ground operations in reduced visibility
conditions. Even in situations where the
pilot experiences the required flight
visibility at the DH or MDA, he or she
could still use an EFVS to have better
situational awareness than may be
possible without it especially in
marginal visibility conditions.

However, it should be noted that the
NPRM did not propose to allow the use
of a “synthetic vision” system as a
means of determining the required

enhanced flight visibility or to identify
one of the visual references for the
intended runway. Synthetic vision is a
computer-generated image of the
external scene topography from the
perspective of the flight deck that is
derived from aircraft attitude, a high-
precision navigation solution, and a
database of terrain, obstacles, and
relevant cultural features. A synthetic
vision system is an electronic means
used to display a synthetic vision image
of the external scene topography to the
flight crew.

III. Related Rulemaking Actions

In a separate rulemaking project, the
FAA conducted a thorough review of its
rules to ensure consistency between the
operating rules of 14 CFR and future
proposed area navigation (RNAV)
operations for the National Airspace
System (NAS). On December 17, 2002,
the FAA published a proposed rule
entitled, ““Area Navigation (RNAV) and
Miscellaneous Amendments’ (67 FR
77326; Dec. 17, 2002). In that NPRM, the
FAA proposed to enable the use of
space-based navigation aid sensors for
aircraft RNAV systems through all
phases of flight (departure, en route,
arrival, and approach) to enhance the
safety and efficiency of the national
airspace system.

Because at the time the EFVS NPRM
was issued, the comment period for the
RNAV NPRM was still open, the FAA
incorporated certain proposed
terminology, such as “approach
procedure with vertical guidance
(APV)” and ““decision altitude (DA),”
from the RNAV NPRM into the EFVS
NPRM. This is discussed in detail in the
preamble to the EFVS NPRM (under
“Related NPRM” at 68 FR 6803). The
comment period on the RNAV proposed
rule closed on July 7, 2003. The FAA
received numerous comments on the
terminology proposed in the RNAV
NPRM, and must consider those
comments before issuing a final rule.
Since those comments are still under
review, and the RNAV rulemaking
action is not yet a final rule, the FAA
is not adopting the RNAV-related
language in the EFVS final rule.

In addition, on April 8, 2003, the FAA
adopted certain terms from the
December 2002 RNAV NPRM by
publishing a final rule, ‘“Designation of
Class A, B, G, D, and E Airspace Areas;
Air Traffic Service Routes; and
Reporting Points’ (68 FR 16943). The
FAA also reorganized the structure of its
regulations concerning the Designation
of Class A, B, C, D, and E airspace areas,
and it incorporated by reference two
FAA Orders—8260.3, U.S. Standard for
Terminal Instrument Procedures
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(TERPS) and 8260.19, Flight Procedures
and Airspace. These portions of the
December 2002 RNAV NPRM were
issued as a final rule to facilitate the
development of RNAV routes that are
not restricted to ground-based
navigation systems.

IV. Discussion of Comments

IV.1. General

The FAA received more than 40
comments in response to the NPRM.
Commenters supporting the proposed
rule commended the FAA for
developing a regulation to enable the
use of enhanced visibility technology
that will increase levels of safety,
provide operational benefits, and
increase aircraft operational efficiency.
Some commenters also believed that
through the use of EFVS, aircrews will
experience increased situational
awareness, improve approach
completion rates, reduce operational
costs and significantly increase IFR
safety margins.

Commenters opposed to the changes
in the proposal requested that the FAA
withdraw the NPRM because they
asserted that the NPRM is inconsistent
with current FAA advisory materials
and the NPRM should be coordinated
through one of the FAA’s rulemaking
committees, that have aviation industry
participants. Some believed that the use
of EFVS as proposed in the NPRM
would be so restrictive that it would
limit investment in vision system
technologies and would limit the safety
benefits of such systems.

FAA’s response: The FAA believes
that the use of EFVS-equipped aircraft
will provide operational benefits and
increase aircraft operational efficiency
in reduced visibility conditions. The
FAA believes that the NPRM is
consistent with advisory materials and
that the best course for approval is to
use the rulemaking process. The FAA
does not believe that this rule limits
investment in vision-sensor
technologies. Responses to these and
other issues are provided in greater
detail in the following subject-by-
subject discussions.

IV.2. Flight Visibility and Visual
References

Comment: There were several
comments recommending the deletion
of §91.175(c)(2) on flight visibility
because the visibility determination is
readily established in §91.175(c)(3) via
identifiable airport lighting systems
and/or environment. Commenters
pointed out that the additional
requirement of a pilot quantifying flight
visibility (as defined in 14 CFR part 1)

with no other means than a subjective
determination adds an undue burden to
the flight crew and no means of
substantiation. A commenter asserted
that this flight visibility requisite is
especially an undue burden when the
requirement of § 91.175(c)(3) has been
accomplished. Conversely, commenters
suggested, continuation with an
approach below the MDA or DH should
be predicated on the ability to see the
runway environment, not a numerical
determination of the current flight
visibility.

FAA’s response: The FAA disagrees
with the recommendation to delete the
“flight visibility”” requirement of
§91.175(c)(2) because the requirement
still applies to instrument approach
procedures not involving the use of
EFVS. Not all operators will install an
EFVS. However, in accordance with the
requirements in § 91.175(1)(2), this rule
will allow the use of an EFVS to meet
the requirement for determining
enhanced flight visibility, which is
substantially equivalent to the
requirements in § 91.175(c)(2). The
intent of this rulemaking is to allow the
use of enhanced flight vision systems to
operate an aircraft below DH or MDA
even when “flight visibility”
requirements are not met. The FAA did
not propose to change requirements that
apply to non-EFVS operations. The
origin of the term “flight visibility”” and
“visual references” can be found in
Amendment No. 91-173, (46 FR 2280,
January 8, 1981). In that amendment of
former §91.116 (recodified as §91.175
in 1989), the term “visibility” was
clarified with the introduction of the
term “‘flight visibility.” Guidance was
also provided for the specific “visual
references” that the pilot must identify
at the MDA or DH to continue the
approach.

Amendment No. 91-173 clarified the
term ‘““visibility”’ in § 91.116(c)(2) to
specify that “‘no pilot may operate an
aircraft below MDA or DH unless the
flight visibility is not less than the
visibility prescribed in the standard
instrument approach procedure being
used.” This revised requirement was
necessary to make it clear that the
visibility referred to is the visibility
from the aircraft and not ground
visibility. To simply state that, if the
pilot has the runway in sight, the flight
visibility requirement is satisfied, is not
always valid. This concept may be valid
for a Category I ILS approach but would
not be valid for other straight-in
approaches such as a very high
frequency omnirange station (VOR)
approach where the missed approach
point (the VOR navaid) is located on the
airport. For example, if the visibility for

the VOR approach is 1 statute mile and
the MDA is 600 feet (assuming no
approach light system), and the pilot of
an airplane does not see the runway
environment until passing over the
runway threshold at 600 feet, the pilot
would have met the criteria for
identifying the runway, but with only
600 feet of visibility assured would
typically not be in a position to safely
maneuver the aircraft for a landing. In
this hypothetical situation, the flight
visibility is less than 1 statute mile.
However, if the flight visibility had been
1 statute mile, the pilot would have
been able to identify the runway
threshold or runway lights at a distance
sufficient to make a normal rate of
descent, using normal maneuvers from
a visual descent point (depicted on the
approach chart or determined by the
pilot) and maneuver the aircraft for a
landing. Simply saying that by
identifying one of the visual references
of §91.175(c)(3) satisfies the
requirement for flight visibility, as
stated on the instrument approach
procedure, is not enough for a safe
operation.

It should be noted that the
amendment to former § 91.116 also
made it clear that the pilot must have
the prescribed flight visibility from
descent below MDA or DH until
touchdown by using as reference items
such as approach lights, threshold,
threshold markings, etc., instead of
towers, smoke stacks, buildings, and
other landmarks that may be located far
from the end of the runway.

The objective of this rulemaking is to
allow the use of any FAA-certified EFVS
that can display a real-time image of the
external scene topography and meet the
requirements of § 91.175(1) and (m). A
proposed EFVS could meet the
requirements of § 91.175(1) and (m) and
yet not be capable of distinguishing
colors, and may not even be capable of
detecting the approach light system or
runway lights, but will provide an
image of the runway surface and the
metal structures that encompass the
approach lights or runway lights.

IV.3. Visual Cues (Visual References)

Comment: Several commenters also
stated that the visual cues should not be
restricted to the two listed in the EFVS
NPRM for the final descent, but
broadened to include any of those listed
in §91.175(c)(3).

FAA’s response: The FAA disagrees
with these commenters. In the NPRM,
the FAA proposed that in order for the
pilot to descend below the DH or MDA
when using the EFVS, one of two
requirements had to be met: (1) The
approach light system (if installed) had
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to be seen; or (2) both the threshold and
the touchdown zone had to be seen. If
the approach light system was not seen
(e.g., because it was not installed or
because it was not operating), the
proposed rule would have required that
the pilot see both the threshold and the
touchdown zone in order to proceed
below the DH or MDA. The FAA
proposed a compound requirement (i.e.,
the threshold and the touchdown zone)
to have a more stringent standard than
what is allowed under existing
§91.175(c)(3) when using natural
vision. The FAA proposed and adopts
in this final rule a more stringent
standard because these EFVS devices
might not display the color of the lights
or the runway markings.

As proposed and as adopted in this
final rule, the FAA’s safety goal was to
specify certain visual references that
would help the pilot determine whether
the aircraft was properly aligned with
the runway of intended landing. Thus,
if the pilot using the EFVS can see the
approach light system, this is adequate
to determine whether the aircraft is
properly aligned to continue the
approach. If, on the other hand, for
whatever reason, the approach light
system cannot be seen, the FAA
proposed, and finds that it is necessary,
to have a compound visual cue (visual
references) requirement of the threshold
and the touchdown zone. The safety
reason for this compound visual cue
requirement is that EFVS may not be
capable of displaying runway markings
and the color of lights to identify the
touchdown zone area of the runway.
Having a threshold identifying cue in
sight and a touchdown zone cue in sight
should give the pilot an adequate
pattern of recognition to determine
whether the aircraft is properly aligned
with a runway and thus, enable the pilot
to determine whether to continue or to
execute a missed approach.

In the proposed §91.175(1)(3)(ii), the
FAA used the language, ‘‘the runway
threshold and the touchdown zone.” In
the final rule, for clarification purposes,
the FAA is specifying those items that
it considers as identifiers of the runway
threshold and touchdown zone. Thus,
in order to identify the runway
threshold, the pilot needs to be able to
see the beginning of the runway landing
surface, the threshold lights, or the
runway end identifier lights. In
addition, in order to identify the runway
touchdown zone, the pilot needs to see
the runway touchdown zone landing
surface, the touchdown zone lights, the
touchdown zone markings, or the
runway lights. When the FAA refers to
“runway lights” in
§91.175(1)(3)(ii)(B)(4), this does not

mean all of the runway lights. Instead,
it means only those runway lights that
together with the threshold identifier
would help the pilot recognize whether
he or she is approaching the runway of
intended landing. Therefore, in this
final rule, § 91.175()(3) is revised to
read as follows:

(3) The following visual references for the
intended runway are distinctly visible and
identifiable to the pilot using the enhanced
flight vision system:

(i) The approach light system (if installed);
or

(ii) The following visual references in both
paragraphs (1)(3)(ii)(A) and (B) of this section:

(A) The runway threshold, identified by at
least one of the following:

(1) The beginning of the runway landing
surface;

(2) The threshold lights; or

(3) The runway end identifier lights.

(B) The touchdown zone, identified by at
least one of the following:

(1) The runway touchdown zone landing
surface;

(2) The touchdown zone lights;

(3) The touchdown zone markings; or

(4) The runway lights.

IV.4. Restricted Visual References

Comment: One commenter noted that
some visual references currently present
in § 91.175(c)(3) (for example, the
runway end identifier lights, the runway
or runway markings, and runway lights)
would be lost to EFVS users under
proposed §91.175(1)(4).

FAA’s response: The FAA does not
agree. Section 91.175(c)(3) of the current
regulations relate to a different set of
circumstances than proposed
§91.175(1)(4). In the EFVS NPRM and
this rule, the pilot at 100 feet above the
touchdown zone elevation of the
runway of intended landing must see
the lights or markings of the threshold
or the lights or markings of the
touchdown zone using natural vision.
Some of the items listed in
§91.175(c)(3) would not be visible at
100 feet above the touchdown zone
elevation.

1V.5. Harmonization

Comment: A commenter pointed out
that a stated goal of both the Joint
Aviation Authorities (JAA) and the FAA
is harmonization. This commenter
believed that deleting the reference to
flight visibility and continuing to use
the visual references of §91.175(c)(3)
would harmonize the FAA and JAA
regulations.

FAA’s response: The topic of “flight
visibility”” could be a subject for future
JAA harmonization discussions, but at
this time there is no corresponding JAA
provision. This comment is not within
the scope of this rulemaking because the
FAA did not propose to remove the

requirement for flight visibility in
§91.175(c)(2).

IV.6. Airport Lighting Systems

Comment: Several commenters stated
that the EFVS should be compatible
with the airport lighting systems. One
commenter noted that recent
information indicates that some newly
installed airport lighting systems will
use current technology light emitting
diode (LED) systems that do not have a
large infrared signature. According to
the commenter, these LED systems
potentially are not visible to current
enhanced vision systems (EVS).

FAA’s response: The FAA
acknowledges that some EFVS may
perform differently in detecting airport
lighting systems. However, the rule
provides the pilot with various other
identifiers to meet the visual reference
requirement of § 91.175(1)(3). If the pilot
is unable to identify any of the required
visual references in § 91.175(1)(3) with
the EFVS at the DH or MDA, a missed
approach must be conducted.

IV.7. Electromagnetic Spectrum

Comment: One commenter noted that
an EFVS may not be limited to
operations outside the visible
frequencies of the electromagnetic
spectrum. This system restriction is
omitted for the proposed definition of
EFVS in 14 CFR part 1. This commenter
recommends that the FAA disregard the
last phrase in the NPRM preamble
background discussion for ‘“‘Previous
type designs” that states “* * * which
operates outside the visible portion of
the electromagnetic spectrum” and
allow the proposed EFVS definition to
provide the description.

FAA’s response: The FAA agrees with
this commenter that an EFVS may be
designed to operate within the visible
portion of the electromagnetic spectrum.
The definition of an EFVS in part 1 does
not prohibit these types of EFVS and
therefore the rule does not have to be
amended.

IV.8. Limitations of Systems

Comment: One commenter proposed
that the FAA add a concluding
paragraph to the revision of proposed
§91.175 in lieu of the proposed
language that stated: ‘“Notwithstanding
provisions of paragraphs above, the
Administrator may approve the use of
Enhanced Vision Systems (EVS) and
procedures meeting requirements other
than those specified, if: (1) The systems
and procedures proposed are shown to
have equivalent or better performance
than other approved systems, are
operationally safe, effective, and reliable
for ground and flight operations
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including: Taxi, takeoff, climb, cruise,
descent, approach, landing, roll-out, or
missed approach as applicable, and, (2)
if visual reference requirements apply,
the pilot is able to determine that flight
visibility is adequate for safe takeoff or
landing.” The commenter stated that
realization of EVS benefits and other
significant, technology driven,
operational and safety enhancements
are dependent on structuring language
within the NPRM that encourages
further technological development and
does not specifically limit system
design. It is important to avoid
rulemaking language that narrowly
defines systems or technologies, but
instead addresses fundamental
requirements. The commenter believed
that approval of EVS or other systems
should be based on demonstrating
equivalent levels of safety and
performance to that of currently
approved instrument approach and
landing systems.

FAA’s response: The FAA disagrees
with the commenter and believes that
the regulatory language proposed by the
commenter is too open-ended and non-
specific to be applied as a rule. This
final rule will allow an aircraft to be
operated to lower altitudes (DH or
MDA) than presently permitted for
straight-in instrument approach
procedures other than Category II or
Category III if the conditions of the
proposed language are met. Thus, this
final rule provides an operational
benefit (operations to lower altitudes in
marginal weather) for those who equip
their aircraft with this new technology
and who meet the other conditions of
the new rule. In addition, many of the
commenters’ proposed uses of an EFVS
are beyond the scope of this rulemaking
because the FAA did not propose to
allow the use of EFVS to meet any other
regulatory requirements. However, the
proposed rulemaking does not impose
restrictions on other voluntary uses of
an FAA certified EFVS where the pilot
is not using the EFVS to meet a
regulatory requirement, i.e., situational
awareness.

The FAA does not intend to
discourage technical innovation, and
this rule does nothing to hinder
innovation. Instead, this rule provides a
way for a new technology that has been
developed, tested, and certified by the
FAA to be used in a way that provides
operational and safety benefits. The rule
provides an acceptable alternative to the
previously existing requirements for
flight visibility and allows operations
below the DH or MDA without affecting
the standard instrument procedures or
the prescribed visibility minima.
Without the use of EFVS, it would not

be possible to offer these significant
operational benefits. The operational
concepts for using other innovative
technology may differ from that
underlying this rule.

IV.9. Other Technologies

Comment: Several commenters stated
that the NPRM excluded the use of other
types of technology that can achieve the
same results as EFVS, and that the
NPRM would discourage technology
and innovation by precluding or
seriously discouraging the use of other
technologies such as synthetic vision
systems (SVS). Another commenter
noted several potential advantages of an
SVS over an EFVS. EFVS unpredictably
has a limited vision capability while
SVS capability would be reliably
available for much farther distances
(such as full scene capability from the
final approach fix), allowing for
improved approach stability and lower
crew workloads.

A commenter noted that an EVS is
currently using a raster (television)
display technology, while SVS can be
implemented in “Stroke” (line drawing)
technology. Raster inherently obscures
the entire view of the outside world
through the HUD while Stroke has no
obscuration at all except where the
actual relevant material, such as runway
outlines, are being displayed. The FAA/
USAF Synthetic Vision Technology
Demonstration Program documented
instances where the crew using HUD
EVS were unable to see real visual cues
due to the EVS raster obscuration of the
visual runway view, forcing
unnecessary go-arounds.

This commenter also stated that EVS
images in minimal weather will be
limited to “improved eyesight” giving
only a few runway lights. An SVS-
enhanced solution would give complete
approach lead-in, as well as outline of
the load bearing boundaries of the
runway.

This commenter believed that at most
runways in wet, icy, or snowy weather,
EVS is unpredictably incapable of
providing any indication of where the
desired touchdown point is on the
runway or the extent of the touchdown
zone (typically extending from 500 feet
to 3,000 feet down the runway). SVS
technology would be able to reliably
provide both.

FAA’s response: The FAA
acknowledges that a synthetic vision
system could have certain display
advantages in comparison to EFVS with
respect to information content and
method of presentation and does not
intend to prohibit future
implementation of standard SVS
instrument approach procedures.

However, the proposed rule was
intended to provide an analogous
alternative to § 91.175(c)(2) (flight
visibility) for descent and operation
below DH or MDA, to conduct straight-
in instrument approaches, other than
Category II or Category III, with standard
minima. The key difference between
SVS and EFVS is that an EFVS provides
an independent real-time view for the
pilot. Whereas, an SVS is comprised, in
part, of a database component, a precise
navigation component, instrument data
interfaces and a processing component
that would compute and “draw”’ the
forward view based on what the
external view should be if the data base
and navigation components are valid.
The database-derived SVS display is not
a real-time source of forward scene
information as is the EFVS sensor-based
image. Although an SVS may display a
synthetic view of the runway, it is
incapable of displaying a real-time view
of the external scene and the pilot
would not be able to determine if the
runway were contaminated by water,
ice, or snow. Therefore, an SVS display
cannot serve as an alternative means of
complying with § 91.175(1)(3) for
descending below DH or MDA.

IV.10. Regulatory Bar To Use of Systems
Such as SVS

Comment: One commenter stated
there is no regulatory bar to use of
systems such as SVS. In fact, systems
having the characteristics of SVS were
also developed and implemented for use
in the 1960s and 1970s. Specific U.S.
civil examples are available. Further,
according to the commenter, the NPRM
provided no technically sound basis to
justifiably and inherently discriminate
between the merits of SVS, EVS, and
other systems for certain specific low-
visibility related tasks or applications.

FAA’s response: An SVS cannot
provide enhanced flight visibility,
especially the capability to show a real-
time image of an aircraft or vehicle on
the runway of intended landing.
Although an SVS has been approved for
flying an instrument approach
procedure, it has not been approved for
operations below the authorized DH or
MDA. Therefore, an SVS cannot be used
below the DH or MDA unless the flight
visibility is not less than the visibility
prescribed in the standard instrument
approach procedure being used
(§91.175(c)(2) and unless at least one of
the items in § 91.175(c)(3) is
distinguishable. Operations below the
DH or MDA are only authorized if the
requirements of § 91.175 (c)(2) and (c)(3)
are met or the requirements of
§91.175(1)(2) and (1)(3) are met. There is
a bar to using an SVS to fly a standard



Federal Register/Vol.

69, No. 6/Friday, January 9, 2004/Rules and Regulations

1625

instrument approach procedure and
descend below the authorized minima
(DH or MDA) without having the
required flight visibility or enhanced
flight visibility. There is also a bar to
using an SVS, even above the DH or
MDA, unless the FAA has specifically
approved the operation.

IV.11. Differentiation Between Runway
and Taxiway

Comment: A commenter stated that
the NPRM would not have required that
a capability exist to differentiate a
taxiway or other runway similar
environment (e.g., lighted highway or
drag-strip) from a runway environment.
EVS systems are usually incapable of
distinguishing taxiway lighting or even
taxiway environments from runway
environments, especially when
considering nonprecision runways.
Examples of these difficulties include
that the sensor cannot determine the
visual color of the lighting system, and
for imaging radar-based systems, the
radiated heat pattern is different than
the visual light distribution (taxiway
lights do not project light upwards at
the same angle as runway lights). To
mitigate this problem, the pilot must see
the runway visually at 100 feet above
the touchdown zone elevation to land
the aircraft.

FAA’s response: The FAA
acknowledges that some enhanced flight
visibility systems may not work as well
as others to adequately portray the
forward scene and the visual references
listed in the rule. During certification of
the EFVS installation, the applicant
must demonstrate that pilots will be
able to use the EFVS to distinctly see
and identify these visual references and
determine whether the enhanced flight
visibility is no less than the prescribed
minimum. The EFVS will be tested in
a variety of environmental conditions
and at several different runways. The
FAA will not approve a system that is
found to be prone to misidentification of
the listed visual references or in other
ways does not perform its intended
function.

The FAA believes it is not necessary
to explicitly require the EFVS to
distinguish runways from taxiways.
However, the rule does list specific
visual references of an approach light
system or a runway and touchdown
zone that would distinguish a runway
from other features of the airport
environment, at least one of which must
be distinctly visible and identifiable
using the EFVS and the rule requires
that the touchdown zone be distinctly
visible and identifiable to the pilot. By
meeting these requirements, the pilot
can know that the aircraft is

approaching the desired runway, and
not a taxiway. If a runway feature and

a touchdown zone feature cannot be
distinguished from a taxiway feature,
then the runway is not distinctly visible
and identifiable.

The rule provides for a safe operation,
because the pilot must execute a missed
approach if at any time between the DH
or MDA and 100 feet above the
touchdown zone elevation the visual
references are not distinctly visible and
identifiable by using the EFVS.
Furthermore, upon reaching 100 feet
above the touchdown zone elevation,
the pilot must be able to see and
identify, without reliance on EFVS, the
threshold (lights or markings) or
touchdown zone (lights or markings) of
the intended runway. If at 100 feet
above the touchdown zone elevation,
the pilot cannot see the threshold (lights
or markings) or the touchdown zone
(lights or markings), the pilot must
execute a missed approach.

IV.12. Obstacle Clearance

Comment: One commenter stated that
giving obstacle avoidance credit to
EFVS is incorrect. Many nonprecision
approaches are constructed such that
the MDA and visibility charted provide
the crew with the capability to see and
avoid obstacles or obstructions in the
possible paths descending from the
MDA or from the terminating point of
the approach.

This commenter asserted that
allowing EFVS to be used in lieu of
charted flight visibility may put the
aircraft at serious risk, since many
obstructions or obstacles are not visible
to EVS sensors and thus would not be
displayed to a crew relying on an EFVS
to transit the area below the MDA and
100 feet above the touchdown zone
elevation. Worse, according to the
commenter, is the ability of EVS to see
many types of natural or cultural
features is generally unpredictable due
to thermal characteristics.

FAA’s response: The FAA agrees with
the commenter that some EFVSs may
not be able to consistently detect
obstacles in the visual segment of an
instrument approach procedure under
certain conditions. Many of the
obstacles the commenter refers to would
not be a problem if the pilot complies
with the same three requirements as
§91.175 (c) for a pilot to descend from
the MDA on a nonprecision approach.
The three requirements applicable to
§91.175 (c) and (1) are: (1) Pilot must
observe that the enhanced flight
visibility (or flight visibility) is not less
than the visibility specified for the
procedure; (2) at least one of the
specifically listed visual references must

be distinctly visible and; (3) the aircraft
must continuously be in a position from
which a descent to a landing on the
intended runway can be made at a
normal rate of descent using normal
maneuvers.

If a pilot meets all of the requirements
of §91.175 (1), the pilot should have
adequate visibility to see the runway
environment. In addition, while an
EFVS may not detect all of the obstacles
the commenter refers to, an EFVS may
reveal some of them. For example, there
may be cues observable in the EFVS
display that would indicate that an
obstacle exists, other than a distinct
image of an obstacle. For example, a
partial obstruction of the runway may
indicate terrain between the aircraft and
the runway.

The FAA acknowledges a key point
made by the commenter, that it is
uncertain that the EFVS will always
enable the pilot to detect all obstacles in
the visual segment of the approach. A
similar risk is present today because it
is also uncertain that pilots will always
be able to detect obstacles visually when
operating conventionally under § 91.175
(c). Adverse visual conditions, such as
low contrast, shadows, snow cover
(especially coupled with falling snow
and/or overcast conditions, i.e.,
“whiteout”), and situations of similar
obstacle and background coloring can
occur even when flight visibility and the
other requirements for descent below
MDA are satisfied.

The risk for a nonprecision approach
using EFVS is significantly mitigated by
the rule by only permitting reliance on
an EFVS to straight-in approaches. The
FAA believes it is unlikely that a pilot
following straight-in instrument
approach procedures will encounter an
object in the flight path. The FAA does
acknowledge that it is possible for an
EFVS to not detect obstacles in the
visual segment of an approach even if
the pilot has the required enhanced
flight visibility. However, the FAA
believes that obstacle clearance can be
maintained, if the pilot uses the
recommended procedures below to fly a
straight-in instrument approach
procedure with a MDA, and uses the
flight path vector and flight path angle
reference cue displayed by the EFVS to
monitor and maintain the desired
vertical path and begins descent below
the MDA:

(1) At the VDP, if charted, or a
reasonably calculated visual descent
point; or

(2) Using the descent angle published
on the instrument approach procedure
or if a descent angle is not published, a
descent angle as high as suitable for that
type of aircraft.
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To clarify the FAA’s intent as to
which topographical features that an
EFVS must detect and display, the FAA
is amending proposed § 91.175 (m)(1) to
state that an EFVS must be able to
display topographical features of the
airport environment. It is not the FAA’s
intent to require an EFVS to detect all
obstacles while transiting the visual
portion of the final approach segment.

1V.13. Weather-Related Comments

Comment: One commenter
recommended that the FAA modify
§135.225 (b) and associated paragraphs
to accommodate authorized operators
using EFVS by allowing an approach to
be initiated if reported weather
minimums are lower than the
minimums established for a specific
EFVS. The commenter stated that
reported visibility, measured by a
transmissometer, is not a reliable
indicator of EFVS performance at or
below DH or MDA because it does not
measure visibility in the same part of
the electromagnetic spectrum as the
EFVS. The commenter stated that this
recommendation would increase the
probability of a successful landing with
operational and safety benefits.

FAA’s Response: The FAA disagrees
that modifying the reported visibility
requirement for commencing the
approach would increase safety. While
the FAA agrees that the transmissometer
does not operate in the same portion of
the electromagnetic spectrum as the
EFVS, its measurements are just as
representative of the visibility
conditions at/below 100 feet height
above touchdown zone elevation as they
are today. Even today, in conventional
approaches, the reported visibility is not
a totally reliable indicator of flight
visibility at the DH or MDA, but is more
representative close to the runway,
where the pilot must use the visual
references to complete the manual
landing. This commenter’s
recommendations are outside the scope
of the NPRM.

1V.14. Equipment-Related Weather
Minimums

Comment: A commenter stated that
the altitude criterion for EFVS is not
based on the capability of the
equipment and that specifying an
absolute altitude as a minimum altitude
for EFVS usage during approach and
landing inhibits the incentive to
advance optics technology to a level at
which weather obscurations will be
transparent to the EFVS. The
commenter stated that by providing
latitude for EFVS minimum altitude
usage, the FAA could preclude
additional changes to the regulation in

the future or the need for imposing
special conditions on equipment
certification.

This commenter recommended that
the minimum altitude for operation
with an EFVS be predicated on the
specific equipment installed and
certified by the FAA (or approved by the
FAA for foreign registered aircraft). The
commenter proposed that the FAA
change to §91.175(1)(4) to say: “At and
below the minimum altitude at which
the EFVS was certified or approved by
the FAA, the * * *.”

Another commenter stated that once
the performance limit for a particular
EFVS is reached, the use of that
particular EFVS is no longer approved
for landing credits, and the
requirements of § 91.175(c)(3) become
applicable. As a result, § 91.175(1)(4) is
no longer necessary.

FAA’s response: The FAA disagrees
with the commenter’s premise that the
transition to outside visual references at
100 feet above the touchdown zone
elevation is an altitude criterion for
EFVS. The rule does not establish an
altitude criterion for use of EFVS, per
se, nor does it establish a minimum use
height, in the same sense that such
limitations are placed on autopilots, for
example. The purpose of the rule is to
apply the same DH or MDA and
visibility minima prescribed in the
standard instrument approach
procedure when EFVS is used (i.e.,
EFVS does not reduce the minima), so
it would be inconsistent to base an
altitude criterion on the capability of a
particular EFVS.

The FAA also disagrees with the
comment that the rule establishes a
performance limit for EFVS. Section
91.175(1)(4) requires that the pilot
transition to the actual outside view by
100 feet above the touchdown zone
elevation. The requirement is based on
the operational need for the pilot to
obtain visual contact (through the
window) with the runway features to
land, and is consistent with the time-
tested operational concept of
§91.175(c)(3)(1). Section 91.175(1)(4) is
necessary because it identifies the
requirement for pilots using EFVS to
make the transition to outside references
by 100 feet above the touchdown zone
elevation. While the commenter is
correct that the references listed in (1)(4)
are similar to those in listed in (c)(3),
the focus of (1)(4) is on the transition to
outside visual references that are
especially needed for the manual
landing (e.g., runway threshold and
touchdown zone).

The FAA recognizes that some
enhanced flight vision systems may
perform better than others. If, during

certification, an EFVS is not found safe
to use down to 100 feet above the
touchdown zone elevation, then it will
not be approved because it cannot
perform its intended function.

IV.15. Operational Intent of the Rule

Comment: One commenter stated that
in normal IFR operations, current
§91.175 requires that the pilot have
clear and unobstructed visibility of the
approach lights to continue below the
DH or MDA. The NPRM seeks to
augment the visibility requirement by
permitting the use of a sensor-based
imaging device in conjunction with a
HUD to enhance the pilot’s visibility
down to the 100-foot level, at which
altitude the existing visibility
requirements of § 91.175 again become
the operant rule, and the pilot must
make the decision whether to go around
or to land the airplane based on
unassisted visual references only (not
based on the EFVS imagery). According
to this commenter, the proposed rule
would apply primarily to “fly down and
take a look” approach operations. In
order to avoid controversy in
application of the proposed rule, this
commenter recommends that the FAA
clarify the operational intent of the
proposal, to include specific visibility.

FAA’s response: The rule does not
augment the visibility requirements of
§91.175(c), but instead provides an
alternative requirement (e.g., enhanced
flight visibility) for operation below the
DH or MDA. The use of EFVS does not
alter the visibility requirements for
commencing the approach. Today, part
121, 125, and 135 operators may not
initiate an instrument approach
procedure (§121.651(b), § 125.381(b), or
§ 135.225(b)) unless the reported
visibility is equal to or more than the
visibility minimums prescribed for that
procedure. This requirement does not
exist for part 91 operators, which
implies that they may commence the
approach when reported visibility is
below minimums. In addition, EFVS
does not affect the visibility or systems
and pilot qualification requirements for
Category II/III operations. By 100 feet
above the touchdown zone elevation,
the pilot must be able to see and
identify visual references without
reliance on EFVS. While use of EFVS
during Category II and III operations
may be permissible, such use must be
specifically authorized as part of the
operator’s authorization for Category II
and IIT approaches either by operations
specifications for part 121, 125, or 135
operations or per §91.189.
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IV.16. Operational Benefits for Part 121,
Part 125, and Part 135 Operations

Comment: Several commenters stated
that there should not be any difference
between part 91 and parts 121, 125, and
135 with respect to the requirements for
commencing the approach with EFVS.
Several commenters recommended that
pilots operating under parts 121, 125,
and 135 should be able to begin the
approach based on having an EFVS
regardless of the reported weather.

Another commenter proposed that, for
part 121 and part 135, operations
equipped with a certified EFVS be
allowed to initiate the approach in
weather conditions reported as low as
1,200 feet RVR or %4 mile visibility.

Another commenter recommended
deleting § 121.651(b) (requirements for
commencing an approach) if the
operator has a certified EFVS.

FAA’s response: The FAA disagrees.
The commenters’ recommendations are
outside the scope of the NPRM and
would not provide for an adequate level
of safety for operations conducted for
compensation or hire for the following
reasons. The proposal would undermine
the current safety standards of not
permitting a pilot to begin an
instrument approach procedure if
current weather reports are not available
for the procedure or they report a below-
authorized weather condition for
operations conducted under parts 121,
125, or 135. These weather reports
provide necessary safety information to
pilots in addition to visibility
information.

IV.17. Part 121, Part 135, and Part 129
Operations

Comment: One commenter stated that
extending the NPRM text to parts 121,
135, and 129 would be potentially
unsafe as written (e.g., systems strictly
meeting this rule could nonetheless lead
pilots and aircraft into unsafe
conditions), and are as yet operationally
unsupported and unjustified. It would
be most inappropriate to include
specific EVS provisions in parts 121,
135, and 129 in the proposal at this
time. Operational utility and safety of
operations as implied by the NPRM, as
well as legitimate “proof of concept,”
are far from established at this point.

The commenter stated that part 129
operators, JAA, and other European
representatives recently expressed
concerns about such operations,
particularly considering that those EVS
operations are more appropriately
termed Category II or III, than Category
I

FAA’s response: The FAA disagrees
that part 121, part 129, and part 135

operators cannot operate safely under
this rule. This rule parallels the well-
tested safe approach procedures of
§91.175(c). The commenter did not
identify how these operations will be
unsafe. The FAA did not receive any
response from the JAA or European
representatives regarding this rule.

IV.18. Operational Experience Before
Credit for Lower Minimums

Comment: A commenter stated that,
as with any new aircraft system, EFVS
operational experience must be
documented prior to further
consideration for EFVS credit for lower
minimums. Any EFVS operational
limitation should be documented within
the operator’s AFM supplement.

FAA’s response: The FAA does not
believe that operational experience is
necessary for an approved EFVS used in
accordance with the rule because this
rule does not provide for the use of
EFVS to obtain credit for lower minima.
The FAA agrees that any EFVS
operating limitations found during
certification should be stated in the
AFM/RFM supplement.

IV.19. Takeoff Minimums for EFVS

Comment: Several commenters stated
that proposed §§91.175, 121.651,
125.381, and 135.225 make no
provisions for the enhanced vision flight
vision system to be used to meet takeoff
visibility requirements. Given that the
system can be used to meet flight
visibility requirements during approach,
it follows that some credit should be
able to be derived for takeoff operations
below the established takeoff visibility.

FAA’s response: The use of EFVS to
meet takeoff visibility is beyond the
scope of this rulemaking. This rule
applies only to approach to straight-in
landing operations below DH or MDA
using an EFVS. The FAA did not
propose the use of EFVS during takeoff.

IV.20. Rule Should Be an Advisory
Circular (AC)

Comment: Several commenters asked
why the FAA proceeded by rulemaking
action instead of by AC. One commenter
also stated that the NPRM could
inappropriately set a precedent that
rulemaking is required to implement
new technology when rulemaking is not
required.

FAA’s response: The FAA is
proceeding by rule instead of AC
because this rule permits the use of new
technology for straight-in approach
landings by in essence creating an
exception to the existing regulatory
prohibitions in § 91.175(c)(2). An
agency is required to conduct
rulemaking when it considers changing

an existing policy limitation in the
rules. In this case, if an EFVS is
approved by the FAA, meets all the
requirements of § 91.175(m) and is
determined to provide an equivalent
level of safety, this operational rule will
provide an alternative to the flight
visibility requirement of § 91.175(c)(2)
and allow the operator to descend below
the DH or MDA if the requirements of
§91.175(1)(2) and (1)(3) are met.

IV.21. Terminology: Category I and
Advisory Circulars

Comment: Several commenters stated
that in accordance with the recently
published AC 120-29A, ““Criteria for
Approval of Category I and Category II
Weather Minima for Approach,” dated
August 12, 2002, terminology for
approach categories have been changed.
A Category I approach is any approach
that has a DH of not less than 200 feet
AGL and a visibility requirement of not
less than /2 statute mile. The reference
to precision and nonprecision
approaches is no longer applicable and
the terminology has been redefined.
These commenters believed that
Conforming to a common terminology,
as presented in AC 120-29A, provides
additional clarity in the regulation.

FAA Response: The FAA disagrees
with the comment that the NPRM was
not consistent with the intent and
direction of AC 120-29A. That advisory
circular discusses the terms for Category
I approaches which includes
nonprecision approaches, more
specifically, an approach without
vertical guidance. Although this
definition for a Category I approach has
been more commonly used in
operations specifications for part 121,
part 125, part 129 and part 135
operators, the FAA wants to make it
clear that an EFVS could be used with
a nonprecision approach for operators
not using operations specifications.

AC 120-29A also mentions the
generic term “‘enhanced vision system”
(EVS). While this rule does not preclude
the limited use of EFVS as described in
AC 120-29A, it does permit an
approved EFVS to be used to determine
“enhanced flight visibility” which is a
significant additional benefit for
operators who were limited to using
EFVS for the purposes described in the
AC.

IV.22. Coordination Through TAOARC
and AWO Process

Comment: Some commenters stated
that the NPRM should not be issued in
its current form and any subsequent
revisions to the NPRM should be
coordinated through both the All-
Weather Operations (AWO)
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harmonization process and the FAA
TAOARC processes and be consistent
with other related NPRMs (e.g., RNAV,
Docket No. FAA-2002-14002, and
Special Operating Rules for the Conduct
of Instrument Flight Rules (IFR) Area
Navigation Systems (RNAV) in Alaska,
Docket No. FAA-2003—-14305).

FAA’s response: The comments about
the proposed changes in terminology for
approach categories in the RNAV NPRM
(Docket No. FAA—-2002—-14002) are not
within the scope of the notice for this
rulemaking and are not incorporated
into this final rule. The Alaska Special
Federal Aviation Regulation (SFAR)
only addressed en route requirements
for RNAV equipment and training and
did not address RNAV instrument
approach procedures.

The FAA disagrees with the comment
that the current wording, especially
definitions, of the NPRM and any
subsequent revisions to the NPRM
proposals should be coordinated
through both the AWO harmonization
and FAA TAOARC processes, and be
consistent with the other noted NPRMs.
This final rule action does not preclude
persons from submitting
recommendations concerning EFVS
through their representatives on the
AWO working group.

1V.23. EFVS Flight Path Performance

Comment: One commenter stated that
the proposed requirements of the NPRM
pose safety concerns. According to the
commenter, representatives of European
authorities, and others, correctly
identify that some of the proposed
operations with the above systems are,
and should be appropriately classified
and recognized as, Category II and
Category III operations. Yet the
proposed EFVS do not appear to come
close to meeting the path performance
standards necessary for safety for such
operations. (See AC 120-28D, ““Criteria
for Approval of Category III Weather
Minima for Takeoff, Landing, and
Rollout.”) The NPRM cited no evidence
that adequate flight path performance
can be demonstrated with imaging
systems alone, whether TV, imaging
radar (IR), or radar based. The
commenter stated that current operating
history with such systems in research
and development programs and military
operations indicates the opposite
conclusion, which is why such
operations often rely on use of autoland.
Further, this commenter believed, there
is no evidence presented in the NPRM
that the ‘‘aircraft state or guidance
elements” cited can perform to the
levels necessary for either Category II or
111, and particularly not for operations
below 100 feet height above touchdown

(HAT), flare, and rollout, or for missed
approach, where such EVS systems are
likely to lead a pilot without guidance
assistance.

FAA’s response: The FAA disagrees.
The FAA believes the commenter
misunderstood the purpose and
applicability of the NPRM regarding the
use of EFVS in the conduct of
instrument approach procedures. This
rule does not permit an operator to rely
on an EFVS for category II or category
III type approaches when an EFVS is
relied upon for enhanced flight
visibility pursuant to § 91.175(1). Use of
the EFVS is an alternative means to
comply with flight visibility
requirements. To clarify any
misunderstandings concerning the
applicability of this rule, the FAA is
adding language in the text of the rule
in §91.175(1)(1) to limit the application
of this rule to straight-in instrument
approach procedures other than
category II and category III operations.
Advisory Circular 120-28D and AC
120-29A both provide guidance for the
criteria for approval of weather minima
(Category I, II, I1I) and the use of
enhanced vision systems (EVS). The
guidance provided in the ACs describe
the functionality of EVS to ensure the
accuracy or integrity of other flight
guidance or control systems in use
during Category I, II, or III operations.
The proposals in the NPRM described a
new kind of functionality for EVS/
EFVS.

EFVS can be used to enable pilots to
determine “enhanced flight visibility”
in lieu of “flight visibility.” Whether
EFVS approved for determining
“enhanced flight visibility” can also be
approved for ensuring the accuracy or
integrity of other flight guidance or
control systems will depend upon
whether the candidate system can be
demonstrated to be acceptable to the
FAA in a proof of concept evaluation as
well as meeting the approval criteria in
AC 120-28D or AC 120-29A.

IV.24. Inconsistency With Terminology
in AC 120.28D or AC 120.29A

Comment: One commenter stated that
the NPRM terminology presented an
inappropriate use and meaning of
Category I. Since the 1980s in
operations specifications, and since
1999 in FAA criteria, this use of
Category I terminology is incorrect and
inappropriate. Since the 1980s, Category
I applies not only to United States ILS,
GLS, and other instrument approaches
in operations specifications, but since
1999 has been additionally recognized
in other appropriate FAA advisory
circular criteria. Hence, the use of
Category I and II terminology in the

NPRM is incorrect and inappropriate
and should be withdrawn. Accordingly,
Category I, II and III definitions should
be retained for U.S. use as currently
described in FAA ACs 120-29A and
120-28D, and current operations
specifications. If and when ICAO
definitions for Category I, II, and III are
updated through FAA/JAA AWO or
other harmonization activities, or
otherwise agreed in ICAQO, the United
States should consider further
amendments of these terms. Hence,
these provisions are much too
technology-specific, misleading, and
potentially unsafe as written (e.g.,
systems strictly meeting this rule could
nonetheless lead pilots and aircraft into
unsafe Category II and III conditions)
and are operationally unsupported and
unjustified. Other commenters made
similar statements.

FAA’s response: The FAA disagrees
with this comment for the reasons
discussed in the response to the EFVS
flight path performance comment. (See
“IV.23. EFVS flight path performance”
above.) In addition, the FAA disagrees
that this final rule will potentially result
in unsafe operations as written. The
FAA believes that the use of EFVS will
result in an equivalent level of safety for
those operators who choose to equip
their aircraft with that equipment. As
with any aircraft system, to ensure the
safety of operations in which EFVS is
used, the operator must comply with the
operating limitations specified in the
Airplane or Rotorcraft Flight Manual
and, for commercial operators, any
conditions and limitations regarding its
use are specified in the operator’s
operations specifications.

The rule will not lead pilots and
aircraft into unsafe Category II or
Category III conditions. The safety of the
EFVS concept of operations, unlike the
concept for Category II or Category III
operations (e.g., higher integrity, more
rigorous guidance and navigation
accuracy to achieve lower minima), is
that EFVS provides an alternate means
to satisfy the visibility requirements
without reducing the visibility minima.
The rule, following an operational
concept analogous to that of §91.175(c),
requires the pilot to meet the prescribed
visibility minima, based on “enhanced
flight visibility”’ in lieu of “flight
visibility;” to distinctly see and identify
either (1) the runway threshold and the
touchdown zone, or (2) the approach
light system; and, by 100 feet above
touchdown elevation to see the runway
references needed for a manual landing
without reliance on EFVS. Further, the
rule does not relieve commercial
operators from the visibility
requirements for commencing the
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approach. Based on these facts and the
clarifying language added to
§91.175(1)(1), the FAA does not believe
the rule will mislead a pilot into unsafe
conditions.

IV.25. EFVS Use for Category II &
Category III Approaches

Comment: Several commenters
recommended that EFVS be used for
Category II and III approaches, which
the proposed rule did not seem to
permit. The EFVS use should be
permitted for situational awareness and
for visual approach conditions as well
as for Category I, II, and III approach
conditions. This should apply to
autoland and to hand-flown approaches.

Commenters recommended that the
FAA:

* Clarify the intended usage of a
certified EFVS during a Category II or III
approach.

» Allow the EFVS to be operated
during a Category II or III approach.

¢ Clarify what is meant by “the
stringent reliability, redundancy and
other criteria that would be applicable
for use of EFVS for Category II and III
approaches” as stated in the EFVS
NPRM.

Another commenter proposed that the
rule state: “Any approach using EFVS
will de facto be equivalent to a CAT2+
type of approach, as there is no more
flight visibility requirements and EFVS
can be used down to 100 ft.” The
commenter stated that in order to be
consistent with current rules and to
ensure a correct level of safety,
approaches conducted with EFVS
systems should offer a sufficient safety
level and architecture compatible with
current Category Il rules. The
commenter stated that EFVS software
design assurance levels should be the
same as for equipment used to support
Category II and Category III operations.
Therefore, the commenter stated, EFVS-
based operations should require that: (1)
The aircraft is equipped with at least 2
DO-178B Level B qualified ILS
receivers, with comparison monitors; (2)
ILS or MLS ground transmitters used
during an EFVS approach should
comply with Category II safety level;
and (3) EFVS sensor imaging process
should ensure that no picture lockup
can happen. EFVS sensor image
processing software should be at least
DO-178B level C qualified.

FAA’s response: The final rule does
not permit an operator to rely on an
EFVS for Category II and III approach
procedures, and the final rule does not
change the requirements for Category II
and III operations. Any future proposed
use of EFVS for Category II and III
operations must comply with current

regulatory requirements found in
§§61.67 and 61.68, 91.189 through
91.193, 121.651(d)(3), 121.567, 125.325
or 135.78 that Category II and Category
IIT operations must be authorized by the
Administrator. Advisory Circulars AC
120.29A and AC 120.28D provide
guidance concerning the stringent
reliability, redundancy and other
criteria for equipment used in Category
IT and Category III operations.

Proposed revisions to §91.175(1) do
not have provisions for Category II and
III operations because that section only
applies to straight-in approach
operations, i.e., approaches with a DH
or MDA no less than 200 feet HAT. The
NPRM did not intend to
unconditionally prohibit the use of
EFVS during Category II and Category III
approaches. If EFVS is used during
Category II or Category III operations, it
is only in addition to the other required
equipment, procedures, crew
qualifications and so on, provided that
the EFVS does not interfere or degrade
the low visibility operation. The
requirements and criteria for the
equipment, procedures, training,
maintenance, and airport features to be
used for Category II and Category III
approaches are well established and
must still be complied with, regardless
of EFVS. The use of EFVS in Category
II or IIT operations, unlike its use for
operations under § 91.175(1), does not
result in operational credit (e.g., a pilot
using an EFVS on a Category II or III
operation cannot fly lower than a pilot
not using an EFVS in a Category II or III
operation.)

The operational approval that permits
an operator to conduct Category II and/
or Category III approach operations
must include specific provisions for the
use of EFVS during such operations.
EFVS must first be demonstrated to be
suitable during such operations.
Airborne systems used for Category II
and III operations were first certified to
comply with airworthiness criteria
found in AC 120-28D or AC 120-29A,
as applicable. EFVS changes the
installed configuration of those airborne
systems, and there should be
airworthiness demonstrations to show
that the new system configuration still
complies with the applicable criteria.
The FAA anticipates that there will be
visibility conditions where “flight
visibility,” but not “enhanced flight
visibility,” is lower than the prescribed
approach minima. It is importa